Conclusion Family, friends, and the media are three sources of sociocultural influence, which play a role in adolescent girls' use of patterns of weight-control behaviors; family functioning was a protective factor, whereas friend's dieting and media sensitivity were risk factors. These findings emphasize the need for multidimensional interventions, addressing risk factors for dieting and use of unhealthy weight-control behaviors at the family, peer, and community (e.g., media) levels.
Introduction
Dieting is common among adolescents; recent data indicate that two-thirds of adolescent girls report trying to lose weight [1] . However, self-reported dieting in adolescents is related to increased sexual activity, increased drug, tobacco, and alcohol use [2] , and increased risk for disordered eating [3] and depression [4] . Given our current obesogenic environment, some weight management may be necessary [5] . However, dieting is often assessed as a dichotomous variable, which obscures differences in the weight-control behaviors used when one diets [6] . Using a technique, such as Latent Class Analysis (LCA) to capture patterns of weight-control behaviors, helps distinguish between behaviors consistent with healthy weight management from those that may constitute subclinical disordered eating [5, 7] . Latent class analysis of weight-control behavior [6] data has revealed differences in the patterns of reported weight-control behaviors in both adolescents and adults [5, 7] . Among a sample of adolescent girls, one group of non-dieters and three groups of dieters emerged: two groups whose behaviors included those consistent with healthy weight management (e.g., increase fruits/vegetables), with one of the groups also endorsing reduction behaviors (e.g., reduce snacking), and a third group who also reported using at least one unhealthy weight-control behavior (e.g., using laxatives) [7] . These groups differed on several individual characteristics, including body mass index (BMI) and depression. However, it is unclear how various sociocultural factors may relate to different patterns of weight-control behavior.
There are three primary sources of sociocultural influences on adolescent body dissatisfaction, weight concerns, and dieting behavior: family, peers, and the media [8] [9] [10] [11] . The thin ideal is ubiquitous in the mainstream media, reinforcing the normative discontent with weight. Research suggests that acute exposure to thin images in both print (e.g., magazine ads) and digital media (e.g., television shows) increases body dissatisfaction [12] , and has been shown to predict the use of healthy, unhealthy, and extreme weight-control behaviors 5 years later [13] .
Prior research indicates that family and friends influence girls' self-initiated dieting behaviors through verbal comments, such as weight-teasing [14] and encouragement to diet [15] , and through the modeling of dieting and disordered eating behaviors [16] . Families can also affect dieting behavior through their influence on the home environment (e.g., family functioning and family meals). For example, increased priority and frequency of family meals have been negatively associated with reports of the use of unhealthy weight-control behaviors [17] , and positive family functioning has been negatively associated with use of unhealthy and extreme weight-control behaviors [18] . It has also been shown that family interactions during meals that focus on dieting and weight-related talk may negate the potential protective effects of family meals on disordered eating and dieting behavior [19] , indicating that several family factors should be examined concurrently.
However, while, every day, adolescent girls are subject to family, friend, and media influences, prior research has tended to focus on examining these influences in isolation, without examining the influences of all three together. The studies that have examined the influences together have primarily focused on how these sociocultural factors influence cognitive factors that may influence eating behavior (e.g., dietary restraint, body image, and eating attitudes) [8] [9] [10] [11] ; thus, it remains unclear how these sociocultural factors are associated with reports of specific dieting behaviors. Building on findings that family, friends, and the media all individually affect weight-control behavior, the current study will expand on the extant literature by exploring their combined associations with patterns of weight-control behavior. The present study has two aims: first, to examine the separate influence of family, friend, and media factors on adolescent girls' patterns of weight-control behavior to identify which factors to include in the full model, and second, to examine the combined influence of multiple family, friend, and media sociocultural factors on adolescent girls' patterns of weight-control behavior.
Methods

Participants
Participants in this cross-sectional study included 167 15-year-old non-Hispanic, white girls living in Central Pennsylvania recruited as part of a longitudinal cohort study of the health and development of young girls with one of the primary aims to identify familial predictors of individual differences in behavioral controls of food intake, including dieting. Eligibility criteria for girls' participation at recruitment (age 5) included living with the biological mother and father, the absence of severe food allergies or chronic medical problems affecting food intake, and the absence of dietary restrictions involving animal products. The sample was not recruited based on weight status or eating behavior, and families were recruited for participation into the study using flyers and newspaper advertisements. In addition, families with age-eligible female children within a five-county radius received mailings and follow-up phone calls (Metromail Inc.). Families were then assessed every 2 years until age 15. Attrition was primarily due to family relocation outside of the area. Additional details on the study population can be found elsewhere [15] . One girl at 15 years had missing weight-control behavior data, and thus, the final sample had 166 girls and their families. The Pennsylvania State University Institutional Review Board approved all study procedures, and parents provided consent for their family's participation before the study began.
Measures
All measures in the current study were assessed at age 15.
Anthropometric measures (body mass index, BMI)
Height and weight were measured in triplicate by a trained staff member following procedures described by Lohman [20] and were used to calculate BMI [weight (kg)/height (m) 2 ] scores. Because all children in the study were girls and are in the same age cohort, standardized scores or percentile ranking was not needed, and BMI can be used as a relative measure of adiposity within our sample.
Family influence
The priority of family meals was assessed using the fiveitem family meal pattern factor from Project EAT [17] . An example item is, "In my family, it is important that the family eat at least one meal a day together." Internal consistency was α = 0.84. Family functioning was assessed using girls' reports on the Family APGAR [21] . An example item is "I am satisfied with the way my family talks things over with me and shares problems with me." Internal consistency was α = 0.77. Consistent with other studies [14, 22, 23] , girls' perceptions of mother and father weight-teasing were each assessed by asking, "Does your mother/father ever criticize (put you down) or tease you about your weight?" Response options include: really no, sort of no, sort of yes, and really yes. Consistent with other studies [23, 24] , girls' perceptions of mothers' and fathers' dieting were each assessed by asking, "Has your mother/father ever tried to lose weight?" Response options include: really no, sort of no, sort of yes, and really yes.
Friend influence
To obtain an indicator of peer influence, girls' perceptions of friends' weight-teasing and dieting were measured. Consistent with other studies [14, 22, 23] , friend weight-teasing was assessed by asking, "Do your friends ever criticize (put you down) or tease you about your weight?" Response options include: really no, sort of no, sort of yes, and really yes. Consistent with other studies [23, 24] , girls' perceptions of friends' dieting were assessed by asking, "Have your friends ever tried to lose weight?" Response options include: really no, sort of no, sort of yes, and really yes.
Media influence
Media sensitivity was assessed using a revised version of the Multidimensional Multimedia Influence Scale (MMIS) [25] . The revised version contains 14 items (1 = strongly agree and 4 = strongly agree), and was designed to assess media influence on four dimensions: internalization, awareness, appearance comparison, and use of the media for information. A factor analysis was conducted with the current sample, and revealed only one factor with an eigenvalue over 1, containing all 14 items. Thus, a total media sensitivity score, the mean of all 14 items, was used. Internal consistency was high (α= 0.96). Total weekly TV time assessed media exposure, and was asked as "How many hours per day do you spend watching television/videos" for both school and non-school days.
Weight-control behaviors for latent class analysis
Weight-control behaviors were assessed by responses to the question, "Have you ever done any of the follow things to lose weight or to keep from gaining weight?" Twenty weight-control behaviors from the comprehensive list developed by French et al. [6] were selected as potential items to be used in the Latent Class Analysis (LCA). Weight-control behaviors were coded as healthy or unhealthy using French's classification of the behaviors [6] . To reduce sparseness in the observed data contingency table, similar items (e.g., eliminate snacking and eliminate sweets and junk) were combined if their correlation was high (~0.70). Thus, the following items were combined into superordinate factors: (1) eliminating snacking, sweets, and junk food and (2) reducing the amount of food consumed and calories eaten. The unhealthy weight-control behaviors (use of laxatives/enemas, diuretics, liquid diets, diet pills, appetite suppressants, smoking cigarettes, or vomiting) were combined into one factor, which is an approach consistently used in this area [23] . Response options for each weight-control behavior were: never, rarely, sometimes, often, and always. Dichotomous indicators of each weightcontrol behavior were created for use in LCA models for this study, coded yes (two) for healthy behaviors rated "sometimes" or more often and yes for unhealthy behaviors rated "rarely" or more often.
Statistical analyses
All data analyses were performed using SAS version 9.4 (SAS Institute Inc., Cary, NC). Statistical significance was defined as p < 0.05.
Latent class analysis (LCA) is a person-centered measurement method used to identify an underlying latent grouping variable that is not observed but can be inferred from a set of measured indicators [26] . Parameters estimated in LCA include class membership probabilities, defined as the proportion of a population expected to belong to each latent class and sum to one, and item-response probabilities, defined as the probability of endorsing each item given class membership. Probabilities of items close to one indicate that the item is characteristic of membership in that latent class (i.e., those in that latent class are likely to have tried it as a weight-control behavior). Probabilities of items close to zero indicate that individuals in that latent class are not likely to have tried the behavior. This method was used to identify four classes of weight-control behaviors in the current sample, as shown in Table 1 : non-dieters (26%) who did not endorse any weight-control behaviors and three dieting groups. Girls in the lifestyle group (16%) only reported increasing fruits/vegetables and exercise. The dieters group (43%) was characterized by behaviors commonly associated with dieting (e.g., eliminating sweets and snacking, reducing calories). In addition to what the dieters reported, the extreme dieters (16%) group also reported skipping meals, and over half reported use of an unhealthy behavior (e.g., vomiting). Additional details are presented elsewhere [7] . The four weight-control groups previously identified for this sample are used as outcomes in the present study.
First, to identify family, friend, and media factors that influence weight-control group membership, three LCA models were tested, one for each set of factors (family, friends, and media). All potential variables were first tested as independent predictors of weight-control group membership; father's dieting was not significant and thus was excluded from future models. The family model included family functioning, priority of family meals, mother's dieting, maternal weight-teasing, and paternal weight-teasing. The friend model included friends' dieting and friend weight-teasing. The media model included media sensitivity and media exposure. All models were adjusted for girls' BMI to account for the influence of BMI on weight-control membership [7] . Including the variables in the latent class model allows one to examine the estimation of odds ratios that describe the increase in odds of membership in a particular latent class relative to a reference class (i.e., nondieters in the current study) corresponding to a one-unit change in the variable.
Next, to examine the combined influence of family, friend, and media factors, a generalized linear model was conducted using PROC GENMOD. Each girl was assigned to the weight-control group using the classify-analyze approach [27] , identified, and described elsewhere [7] . Girls' BMI was included in the model to account for the influence of BMI on weight-control membership. The first step was to include all significant predictors identified from the individual family, friend, and media models (family functioning, priority of family meals, maternal weightteasing, friend weight-teasing, friends' dieting, and media sensitivity) in the model, adjusting for BMI. Backwards, elimination was used to eliminate the variables that were no longer significant, one at a time. This procedure was repeated until all variables remaining were significant at p < 0.05.
Results
Descriptive data for the family, friend, and media factors are presented in Table 2 .
Individual family, friend and media models
The individual family, friend, and media models are shown in Table 3 . In the family model, family functioning, priority of family meals, and maternal weight-teasing were significantly associated with weight-control group membership. With an increase in family functioning, girls were less likely to be extreme dieters than non-dieters. With an increase in priority in family meals, girls were less likely to be extreme dieters than non-dieters. With an increase in maternal weight-teasing, girls were more likely to be dieters and extreme dieters than non-dieters. Neither mother's dieting nor paternal weight-teasing was significant predictors of weight-control group membership. In the friend model, friends' dieting and weight-teasing were significantly associated with weight-control group membership.
With an increase in friend weight-teasing, girls were more likely to be dieters and extreme dieters than non-dieters. Girls who reported that their friends have dieted were more likely to be dieters and extreme dieters compared to nondieters. In the media model, media sensitivity was significantly associated with weight-control group membership.
With an increase in media sensitivity, girls were more likely to be in the lifestyle, dieters, and extreme dieters groups than to be in non-dieters. Media exposure was not a significant predictor of weight-control group membership.
Combined influence model
In the combined influence model, friend's dieting (parameter estimate: −0.38, SE: 0.17, p < 0.05), family functioning (parameter estimate: 0.99, SE: 0.32, p < 0.01), and media sensitivity (parameter estimate: −1.30, SE: 0.24, p < 0.001) all remained significantly associated with weight-control Table 3 Odds ratios for the individual factors in the family, friend, and media models on membership in the three dieting groups relative to the nondieters group
Non-dieters were used as the reference class. Odds ratios are in italic variable predicted membership in that class relative to the non-dieters, and are shown with confidence interval in parentheses. All models were adjusted for girls' BMI *p < 0.10, **p < 0.05, ***p < 0.01, ****p < 0.0001 (3.55, 12.33) group membership. Family functioning was a protective factor for membership in the non-dieters group versus the three dieting groups, whereas friends' dieting and media sensitivity were all risk factors for membership in the three dieting groups. While priority of family meals, maternal weight-teasing, and friend weight-teasing was significant when explored in individual models, they were no longer significant in the context of the combined model.
Discussion
The current study provides an additional evidence that family, friend, and media factors are all associated with adolescent eating behavior, extending the findings by examining the influence of these factors on patterns of weight-control behavior. Specifically, in a model examining all three influences together, a level from each area of influence, friends' dieting, family functioning, and media sensitivity remained a significant predictor of weight-control group membership, indicating that these might be the most salient risk factors. Given that one of the primary methodological limitations of the dieting literature is that dieting is often assessed as a dichotomous variable, which can obscures differences in weight-control behaviors used when one diets, the current study used latent class analysis to explore differences based on family, friend, and media predictors on patterns of weight-control behavior. In the individual models, family functioning, priority of family meals, and maternal weightteasing were identified as significant family factors, friends' dieting and weight-teasing were identified as significant friend factors, and media sensitivity was identified as a significant media factor. One factor that was associated with weight-control group membership in the family model was maternal weight-teasing. Girls who reported that their parent teased them about their weight were more likely to be dieters and extreme dieters, which is consistent with prior findings with the use of unhealthy weight-control behaviors as a dichotomous outcome [14, 23] . Given that these studies only included a measure of general family weight-teasing [14, 23] , the current study extends the extant literature by suggesting that is it maternal, but not paternal, weight-teasing that is related to the type of adolescent dieting behavior. The current findings also extend the literature by indicating that maternal weight-teasing increased the likelihood of dieting in general, not just the use of unhealthy weight-control behavior. While it is unclear why mothers are engaging in weight-teasing, mothers who are worried about daughter's weight should engage in conversations about healthy eating and physical activity, which has been shown to be protective against adolescent disordered dieting [28] . Current findings that mothers' dieting was not associated with weight-control group follows reports from adolescents that mother's dieting is not an important cause of dieting behavior [29] . The lack of significant findings for paternal influences on adolescent daughters' weight-control behavior is consistent with most [23, 30] , but not all [15] , previous findings, indicating that much more work is needed to understand the influence fathers. which can have on daughters' eating behavior.
Two family environment factors, family functioning and priority of family meals, were associated with decreased risk of membership in the extreme dieters group, and thus the use of unhealthy weight-control behaviors. This is consistent with the previous findings [17, 19] , but differs in that in the current study, increased priority of family meals was not associated with decreased dieting in general, as it did not decrease odds of membership in the dieters group. This may be reflective of the high prevalence of self-reported dieting among adolescents, but may indicate that family meals are protective against the use of unhealthy weightcontrol behaviors but not all dieting behavior. For example, the family meal may provide an opportunity for parents to notice their daughter's dieting behavior early, before they start using unhealthy weight-control behaviors. Not only does eating meals together help promote social connectedness, but it also provides opportunities for parents to continue to provide adolescents with a variety of nutrientdense foods despite adolescent's increasing autonomy, and has been associated with higher adolescent diet quality [31] . For these reasons, frequent family meals and an increased priority on family meals should be recommended to all families.
In the friend model, both friends' dieting and weightteasing were associated with negative patterns of weightcontrol behavior. This follows qualitative reports that friends' dieting is an important cause of dieting behavior for adolescents [29] , and adds that girls' reports of their friends' dieting is associated with both the use of healthy and unhealthy weight-control behaviors (i.e., membership in dieters and extreme dieters). Future work should examine the influence of friends' use of specific weightcontrol behaviors on girls' use of healthy and unhealthy weight-control behaviors. Consistent with past research, friend weight-teasing was related to the use of unhealthy weight-control behaviors (i.e., extreme dieters) [14] , and extends the literature by demonstrating that friend weightteasing was also related to the use of healthy weight-control behaviors (i.e., dieters). Given the high prevalence of peer weight-teasing and the relationship between weight-teasing and low body dissatisfaction and poor mental health [22] , there is a need for school-based weight-teasing interventions for adolescents.
Media sensitivity, but not media exposure, was identified as being significantly associated with weight-control group membership in the media model. While it could be that those more susceptible to media influence self-select for increased media exposure, findings from the current study indicate that it is not media exposure, but rather media sensitivity, that predicts weight-control group membership. Stice et al. [32] noted that the adverse effects of media exposure to thin-ideal images may only have lasting effects on those who had elevated body dissatisfaction, and perceived pressure to be thin from family, friends, and dating partners. Thus, for the current sample, the current findings in combination with the previous findings in the same sample [7] indicate that given their higher levels of body dissatisfaction, girls in the Extreme group will be the most susceptible to long-lasting effects from exposure to the thin ideal in the media. As such, girls with this pattern of characteristics would likely benefit the most from a psychoeducational media literacy training that emphasizes that most images are artificially created and enhanced and do not represent true body shapes. Future research should examine the impact of media literacy training on use of specific weight-control behaviors.
Given that girls experience family, friend, and media influences on most days, there is a need to also examine the combined effect of these influences on weightcontrol group membership. While future work is needed to confirm these findings, examining all these influences together in the same model will help identify components that researchers might want to include in future interventions aimed at decreasing use of unhealthy weight-control behaviors. When these factors were included in the same model, one factor from each sector of influence (family functioning, friends' dieting, and media sensitivity, respectively) remained a significant predictor of weightcontrol group membership. In this model, a friend influence (e.g., friends' dieting) remained significant, while the maternal influence (e.g., maternal weight-teasing) lost significance. This indicates that during adolescence, weight-related influences from friends might have more impact than weight-related influences from parents, and are a pattern consistent with the increasing susceptibility to peer influence and decreasing susceptibility to parental influence that occurs as children become adolescents [33] . The importance of peer modeling of dieting behavior seen in the current study supports the need for schoolbased interventions to target large groups of adolescents at once. However, this is not to say that family factors are not influential-general family functioning remained significant in the context of the other family, peer, and media influences. This is a novel finding, and is not surprising given the relationship between family functioning and the physical, social, and emotional well-being of children [34, 35] . The current findings that media influence remains a significant predictor of dieting behavior in the context of family and friend factors suggests that the media are contributing unique influence above and beyond family and friend influences, and highlight the importance of including media literacy training in a school-setting, impacting all adolescents.
The current study is not without limitations. The current sample was homogenous-white adolescent females from middle-class families in Central Pennsylvania, and thus, the results may not be generalizable to more racially and ethnically diverse populations. In addition, much of the data were self-reported by the girls, which might have resulted in reporting and social desirability bias. Another limitation is the use of one-item measures to assess family and friend dieting and weight-teasing. While this is common in this field, this might not at the complexity of these constructs; future work should focus on developing tools to assess the multiple dimensions of these constructs. One potential limitation is the use of girls' reports of their family and friends' behaviors; however, other research has shown that child report of parent behaviors is more closely related to adolescent dieting behavior than parent report [36] . A possible limitation could be the uneven sample sizes of the four groups, which could have limited the ability to detect group differences. However, given that differences between the groups were identified, this is less of a concern.
The current study supports the contention that family, peers, and the media are three sources of sociocultural influence, which play a role in adolescent girls' dieting behavior [9] [10] [11] . The current research suggests that while there were a number of identified family, friend, and media risk factors adolescent weight-control behavior, friends' dieting, general family functioning, and media influence remained significant in the context of all the factors. These findings support the idea that body dissatisfaction and dieting are more likely to occur when multiple agents exert influence [11] , emphasizing the need for a multidimensional prevention and interventions, addressing risk factors for dieting and use of unhealthy and extreme weightcontrol behaviors at the family, peer, and community (e.g., media) levels. Dietitians and other health care professionals have an important role in educating adolescents and their parents on the importance of using healthy weight management behaviors consistent with guidelines (e.g., increase fruit and vegetable intake and exercise) and should help teach them the skills necessary to maintain these behaviors for long-term weight maintenance. Adolescents may also need guidance on how to harness social support for healthy weight-control behaviors. Health professionals should also consider assessing family functioning and offer guidance to help families improve their family functioning by increasing quality time spent together and improving communication and supportiveness.
